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[57] ABSTRACT

A gas burner assembly includes an electrically conduc-
tive burner cap body with a plurality of burner ports
and an ignition port formed in a sidewall of the burner
cap body. The burner cap body is connected to an elec-
trical ground potential. An electrically insulative sup-
port member 1s mounted in the ignition port and defines
an electrode receiving aperture. The support member
cooperates with the ignition port to define an ignition
gas pathway. A spark electrode is positioned within the
burner chamber and projects through the support mem-
ber aperture spaced apart from the ignition gas path-
way. The spark electrode is selectively connected to a
high voltage potential for providing ignition sparks
between the electrode and the burner body through the
ignition gas pathway.

20 Claims, 2 Drawing Sheets
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1
SPARK IGNITED GAS BURNER ASSEMBLY

BACKGROUND OF THE INVENTION

The present invention relates to gas burners and more
particularly to an improved gas burner assembly for
spark ignition.

Spark ignition is increasingly used because it avoids
the energy consumption and heat caused by a standing
igniter pilot flame that was often used in past to ignite

gas burners such as gas range top burners.
- U.S. Pat. No. 4,518,346 discloses a gas burner with a
pair of electrodes for spark ignition inside the burner
with a protective cap mounted on the burner body and
orifices and grooves provided in an upper burner head
part providing secondary air to permit ignition inside
the burner. Disadvantages of this type of arrangement
are the complexity of the assembly and unrelialibity in
achieving ignition that may result from either low gas

flow conditions or contamination within the secondary
air grooves or orifices.
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France Pat. No. 77 32910 discloses an electronic igni-

tion gas burner with an electrode positioned directly
within the primary air-gas fuel flow through a main
burner port. With this type of ignition, reliable and
repeatable operations may not be achieved due to the
electrode position.

U.S. Pat. No. 4,626,196 discloses a spark ignited gas
burner assembly including a burner body with an array
of main burner ports, an electrically conductive burner
top member and a spacer assembly to separate and elec-
trically insulate the burner body and top member. An
ignition gas pathway is defined between the burner
body and the top member. A spark ignition circuit in-
cludes a spark gap in series circuit relationship between
the burner body and the top member to provide ignition
sparks in the ignition gas pathway. While this arrange-
ment provides advantages over various known spark
ignited burner assemblies, it is desirable to provide a
burner assembly that enables repeatable and reliable
ignition operations without using a separate tOp member
electrically isolated from the burner body, that reduces
the likelihood of electrical shock to the user, that is
simple and inexpensive to make and to assemble, that
includes a burner cap assembly which can be readily
removed for cleaning, and that facilitates a more easily
cleaned range configuration. |

SUMMARY OF THE INVENTION

Among the important objects of the invention are to
provide an improved gas burner assembly for spark
ignition; to provide a burner assembly making possible a
simplified, less expensive and easily cleaned configura-
tion; and to provide a burner assembly that overcomes
many of the disadvantages of prior art burner assem-
blies.

In brief, in accordance with the above and other
objects of the present invention, there is provided a gas
burner assembly including an electrically conductive
burner cap body with a plurality of burner ports and an
ignition port formed in a sidewall of the burner cap
body. The burner cap body is connected to an electrical
ground potential. An electrically insulative support
member is mounted in the ignition port and defines an
electrode receiving aperture. The support member co-
operates with the ignition port to define an ignition gas
pathway. A spark electrode is positioned within the
burner chamber and projects through the support mem-
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2

ber aperture spaced apart from the ignition gas path-
way. The spark electrode is selectively connected to an
high voltage potential for providing ignition sparks
between the electrode and the burner body through the
ignition gas pathway.

BRIEF DESCRIPTION OF THE DRAWING

The present invention and its objects and advantages
may be better understood from consideration of the
following detailed description of the preferred embodi-
ments of the invention illustrated in the accompanying
drawings in which: |

F1G. 1 is a perspective view of a portion of a range
top including a burner assembly constructed in accor-
dance with the invention;

FIG. 2 is a partly schematic illustration of the burner

assembly with a sectional view taken along the line 2—2

of FIG. 1;
FIG. 3 is a fragmentary sectional view taken along
the line 3—3 of FIG. 2;

FIG. 4 is a fragmentary sectional view taken along
the line 4—4 of FIG. 3;

F1G. § is a perspective view illustrating a spark elec-
trode assembly of the burner assembly of FIG. 1:

F1G. 6 is a perspective view of the burner cap assem-
bly removed from a stationary base assembly of the
burner assembly of FIG. 1; |

FIG. 7 is a fragmentary sectional view similar to
F1G. 3 illustrating an alternative spark electrode assem-
bly; and

F1G. 8 is a fragmentary sectional view taken along
the line 8—8 of FIG. 7.

DETAIIED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIGS. 1, 2, and 6, there is shown a gas -
burner assembly constructed in accordance with the
principles of the present invention and designated as a
whole by the reference numeral 10. A portion of a range
top or cooking top 12 is shown with the burner assem-
bly 10. The burner assembly 10 includes a detachable
burner cap assembly designated as 14 and a stationary
base assembly deisgnated as 16. A spark electrode as-
sembly designated as 18 is included with the burner cap
assembly 14 for spark ignition. |

An 1gnition circuit 20 provides an electrical ground
potential to a burner cap 22 and selectively provides a
high voltage potential to a spark electrode 24 of the cap
assembly 14 causing ignition sparks to be produced. The
ignition circuit 20 is under the control of a valve switch
associated with a burner valve (not shown) that con-
trols the fuel rates to the burner assembly 10 from an off
condition to a wide range of gas flow rates. The elec-
trode 24 functions as a flame sensing probe during nor-

mal burner operation of the burner assembly 10. The

ignition circuit 20 may be generally of the character
disclosed in the before mention U.S. Pat. No. 4,626, 196,
hereby incorporated by reference. It should be under-
stood that other types of ignition circuits may be used to

- provide spark ignition at the burner assembly 10.

As its component parts, the burner cap assembly 14
includes the burner cap 22, a bottom plate 26 and the
spark electrode assembly 18. The burner cap 22 and the
bottom plate 26 are formed of electrically conductive
material, such as stamped sheet metal of a #3003 alumi-
num alloy. The burner cap 22 and the bottom plate 26
are electrically connected with the range top 12 to
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electrical ground so that a separate ground connection
and an insulative spacer member are not required.

In general, the detachable burner cap assembly 14 can
be removed from the stationary base assembly 16, for
example, for cleaning in an automatic dishwasher or in
a self-cleaning oven. As described below, the burner
cap assembly 14 is arranged as a modular unit to prevent
disassembly of its component parts by the user so that
problems resulting from possible misassembly or parts
being displaced are avoided.

As shown in FIG. 2, the detachable burner cap as-
sembly 14 includes the bottom plate 26 press fit or oth-
erwise securely attached within a lower portion 28 of
the a generally cylindrical burner cap body 22 deﬁmng
a burner fuel chamber 30. The bottom plate 26 includes |
a gas inlet 32 (FIG. 6) for supplying primary air-gas fuel
mixture to the burner fuel chamber 30 from the station-
ary base assembly 16. Fuel flows from the chamber 30
through a plurality of main burner ports 34 and an igni-
tion port 36 formed in a recessed portion 38 below a top
wall 39 of the burner body 22. Secondary air for com-
bustion at the ignition port 36 and the burner ports 34
flows from above the range top 12 rather than from an
internal burner box location.

An electrically insulative support member designated

5
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as 40 of the spark electrode assembly 18 positions the

spark electrode 24 for reliable and repeatable ignition
throughout the entire range of gas flow rates for the
burner assembly 10.

As best seen in FIG. §, the insulative support member
10 has a centering tapered nose portion 40A, an inter-

mediate body portion 40B slideably received within the

ignition port 36 (FIGS. 1 and 2) and a rear body portion
40C positioning the nose portion 40A by providing a
stop against the inside burner wall portion 38. The insu-
lative support member 40 has a generally centrally dis-
posed aperture 42 extending from the nose portion 40A
to the rear body portion 40C for receiving the spark
ignition electrode 24. The spark ignition electrode 24 is
offset or L-shaped extending from the chamber 30
through the support member aperture 42 outside the
burner body 22 and downwardly to the base assembly
16. Aperture 42 is similarly L-shaped to accommodate
the spark ignition electrode 24.

An ignition gas region 44 is defined by the support
member 40 in cooperation with the ignition port 36.
Ignition port 36 is circular and has a diameter generally
coinciding with the intermediate body portion 40B of
the support member 40. As shown in FIGS. 3 and 5, a
pair of generally U-shaped undercut grooves 46 are
- formed longitudinally along the outer periphery of the
support member 40. When fuel is supplied to the burner
~assembly 10, ignition gas flows from chamber 30
~ through the grooves 46 to the ignition region 44 spaced
between the spark electrode 24 and the burner top wall
39 and the burner body 28.

As shown in FIGS. 2, 4, and 6, a second electrically
insulative support member 48 of the spark electrode
assembly 18 receives and isolates the electrode 24 from

the burner body 22 and the bottom plate 26. The insula-

tive support member 48 has a centering tapered nose
portion 48A, an intermediate body portion 48B and an
upper body portion 48C. The intermediate body portion
48B of the insulative support member 48 is press fit or
otherwise securely attached within a generally circular
sleeve 50 of the base plate 26 with the upper body por-
tton 40C providing a stop against the base plate 26.
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Insulative support members 40 and 48 are formed of
an electrically insulating material, such as alumina or a
composition ceramic material with a hard finish for
cleanability. Spark ignition electrode 24 is an integral
member formed of electrically conductive material,
such as #310 stainless steel, having sufficient strength

and stiffness needed to facilitate assembly of the burner

cap 22 with the spark electrode assembly 18.

Assembly of the burner cap assembly 14 is simply
provided by placing the first support member 40 with
the spark electrode 24 positioned within its aperture 42
in the ignition port 36 and then attaching the base plate
26 with the second support member 48 secured within
its sleeve 50 aligned for receiving the spark electrode
5 24. Then a terminal blade 52 is attached to the spark
electrode 24 that in assembled relation extends within
the stationary base assembly 16.

Electrical connection to the spark electrode 24 and
the burner body 22 is made in any conventional fashion.
In FIG. 2, a pair of conductors 54 and 56 are schemati-
cally shown from the ignition circuit 20 to provide the
high voltage connection to the spark electrode 24 via
the terminal blade 52 and the ground connection to the
burner cap 22 through the range top 12.

As its major components, the stationary base assem-
bly 16 includes a high voltage receptacle 58 and a ven-

- tur1 designated as 60. Venturi 60 is positioned around a

gas inlet fitting 62 that is connected to an air shutter
assembly 64 for supplying the mixture of gas and pri-
mary air to the burner cap assembly 14 through the
venturi 60. Frictional interengagement of the burner
cap assembly 14 is provided with the base assembly 16.
Venturi 60 supplies primary air-gas mixture to the de-
tachable burner cap assembly 14 through a centering
projection 66 carrying a snap ring 68 clinched by the
inlet 32 of the base plate 26 in assembled relation. As
seen in FIG. 6, an upstanding flange or wall portion 70
includes a pair of apertures 70A. The flanged portion 70
is secured to the range top 12 by a pair of fasteners 71
received through the apertures 70A with one shown in
FIG. 2. The fasteners 71 provide an effective electrical
ground connection between the range top 12 and the
venturi 60 and through the bottom plate 26 to the
burner cap body 22. A gasket 72 is sandwiched between
the flanged portion 70 and range top 12 to provide an
effective liquid seal. In general outline, the flanged
portion 70 is annular and has an outside diameter

- slightly smaller than the inside diameter of the burner
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cap 22. The insulative support member 48 is received
through an opening 74 separated from the venturi gas
supply 66 in the flanged portion 70.

As shown in FIG. 1, the burner assembly 10 makes
possible a simple and easily cleaned range top or cook-
ing top configuration. The stationary base assembly 16
1s received in an opening 12A of the range top 12
bounded by the flanged portion 70 around which the
burner cap 22 rests. The range top 12 is otherwise im-
perforate and includes no openings or spaces around the
burner assembly 10 where contamination such as spill-
over from a cooking vessel can enter the region below
the range top 12.

Referring now to FIGS. 7 and 8, an alternative ar-
rangement of a spark electrode assembly 78 is shown. In
the alternative assembly 78, an insulative support mem-
ber 80 is formed without channels such as the undercut
grooves 46 in the insulative support member 40. Instead
a pair of scallops 82 is configured in the periphery of the
ignition port 84 to define the ignition gas pathway.
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While the scallops 82 are shown extending generally
horizontally, vertically arranged cutouts may be prefer-
able to define the ignition gas pathway between the
electrode 24 and the walls 39 and 28 of the burner cap
body 22. It should be understood that various other
configured ignition ports and/or insulative support
members could be employed to define the ignition gas
pathway.

Although the present invention has been described in
connection with details of the preferred embodiments,
many alterations and modifications may be made with-
out departing from the invention. Accordingly, it is
intended that all such alterations and modifications be

10

considered as within the spirit and scope of the inven- -

tion as defined in the appended claims.

What is claimed and desired to be secured by Letters
Patent is:

1. A gas burner assembly comprising:

an electrically conductive burner cap body including

a sidewall; |

a plurality of burner ports and an ignition port formed

in said burner body sidewall;

an electrically insulative support member mounted in

said ignition port having an electrode receiving
aperture, said support member and said ignition
port cooperating to define an ignition gas pathway:
and

a spark electrode extending through said support

member aperture and including a portion extending
through said ignition port and completely sur-
rounded by said insulating support member.

2. A gas burner assembly as recited in claim 1 wherein
said burner cap body being connected to an electrical
ground potential and said spark electrode being selec-
tively connected to an high voltage potential for pro-
viding ignition sparks between said electrode and said
burner body through said ignition gas pathway.

3. A gas burner assembly as recited in claim 1 wherein
said electrically insulative support member includes a
plurality of longitudinal grooves formed along a periph-
ery of said electrically insulative support member defin-
ing said ignition gas pathway. |

4. A gas burner assembly as recited in claim 1 wherein
said “ignition port includes a plurality of channels
formed along said ignition port defining said ignition
gas pathway.

S. A gas burner assembly as recited in claim 1 wherein
said plurality of burner ports and an ignition port are
formed in a recessed portion of said burner cap body
sidewall proximate to an upper wall of said burner cap
body.

6. A gas burner assembly as recited in claim 1 wherein
said burner cap body is a generally circular cylindrical
sheet metal part, said plurality of burner ports are uni-
formly spaced apart around said sidewall and said igni-
tion port is generally centrally disposed between a pair
of said burner ports.

7. A gas burner assembly as recited in claim 1 further
comprising a bottom plate secured to said burner cap
body having a gas inlet for receiving primary air-gas
fuel mixture.

8. A gas burner assembly as recited in claim 7 further
comprising a second electrically insulative support
member for receiving said spark electrode and wherein
said bottom plate includes an aperture separated from
said gas inlet for receiving said second electrically insu-
lative support member.
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9. A gas burner assembly as recited in claim 8 wherein
said spark electrode extends through said second elec-
trically insulative support member for connection with
said high voltage potential of an ignition circuit.

10. A gas burner assembly as recited in claim 1 further
comprising a base assembly supported by a range top
having a generally circular outer base edge and wherein
said burner cap body has a generally circular outer cap
edge overlying said outer base edge.

11. A gas burner assembly as recited in claim 10
wherein said burner cap body includes an inlet for re-
ceiving a primary air-gas mixture and said base assem-
bly includes an outlet for supplying the primary air-gas
mixture to said burner cap inlet.

12. A gas burner assembly as recited in claim 11
wherein said burner cap inlet is defined by a bottom
plate secured to said burner cap body having a central
opening for receiving the primary air-gas mixture and
said base assembly outlet is defined by an upstanding
tubular portion received in said base plate opening and
spring means for securing said tubular portion within
said base plate opening. .

13. A gas burner assembly as recited in claim 12
wherein said bottom plate and said base assembly in-
clude aligned openings for receiving a second electri-
cally insulative support member, said spark electrode
extending through said second electrically insulative
support member.

14. A gas burner assembly comprising:

an electricaily conductive burner cap body including
a sidewall;

a plurality of burner ports and an ignition port formed
In said burner body sidewall:

a bottom member secured to said burner cap body to
define a fuel chamber, said bottom member having
an inlet for receiving the primary air-gas mixture:

a spark electrode positioned within said chamber and
extending through said ignition port; and

insulative support means for electrically isolating said
spark electrode from said burner cap body and for
defining an ignition gas pathway between said insu-
lative support means and said burner cap body, the
portion of said spark electrode extending through
said ignition port being completely surrounded by
said insulative support means over most of its
length, said burner cap body being connected to an
electrical ground potential and said spark electrode
being selectively connected to a high voltage po-
tential for providing ignition sparks between said
electrode and said burner body through said igni-
tion gas pathway.

15. A gas burner assembly for:use with a gas range

comprising: |

a base assembly secured to the gas range including an
outlet for supplying a primary air-gas mixture and
an electrical receptacle for providing a high volt-
age potential connection:

a detachable burner cap assembly including an elec-
trically conductive burner cap body connected to
an electrical ground potential, said burner cap
body being configured with a plurality of burner
ports and an ignition port in a burner cap body
sidewall; a bottom member secured to said burner

cap body to define a fuel chamber, said bottom
member being configured with an inlet adapted for
removable connection to said base assembly outlet
for receiving the primary air-gas mixture and a
spaced apart passageway for enabling connection
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with said high voltage potential; an electrically
insulative support member extending through said
ignition port, said support member and said igni-
tion port cooperating to define an ignition gas path-
way; and a spark electrode connected to said elec-
trical receptacle extending through said bottom
member passageway to said chamber and project-
ing through said insulative support member spaced
apart from said ignition gas pathway, the portion of
said electrode extending through said ignition port
being completely surrounded by said insulative
support member along most of its length, said spark
electrode being selectively connected to an high
voltage potential for providing ignition sparks be-
tween said electrode and said burner body through
said ignition gas pathway.

16. A gas burner assembly as recited in claim 15
wherein said electrically insulative support member
includes a plurality of longitudinal grooves formed
along a periphery of said electrically insulative support
member defining said ignition gas pathway.
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17. A gas burner assembly as recited in claim 13
wherein said base assembly has an upper portion with a
generally circular outer base edge and wherein said
burner cap body has a generally circular outer cap edge
overlying said outer base edge.

18. A gas burner assembly as recited in claim 15
wherein said base assembly outlet is defined by an up-

‘standing tubular portion received in said bottom mem-

ber inlet and includes spring means for removably se-
curing said tubular portion within said bottom member

inlet.

19. A gas burner assembly as recited in claim 15 fur-
ther comprising a second electrically insulative support
member mounted within said bottom member passage-
way for receiving and isolating said spark electrode
from said bottom member and said burner cap body.

20. A gas burner assembly as recited in claim 15
wherein said base assembly includes an air shutter as-
sembly and a venturi operatively associated with said

air shutter assembly.
¥ % Xk % X
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